Abstract Community health center providers and staff access to resources for their Latino and non-Latino patients with diabetes is unknown. We analyzed survey data from 577 community health center providers and staff who manage diabetes from 85 sites across 10 Midwestern states. Respondents were labeled as high proportion (HP) providers if [25 % of their site's diabetes population was Latino. HP providers were more likely than non-HP providers to have access to physician's assistants (71 vs. 58 %) and certified diabetes educators (61 vs. 51 %), but less access to endocrinologists (25 vs. 35 %) (p \ 0.05). HP providers had greater access to Spanish-speaking providers (48 vs. 26 %), on-site interpreters (83 vs. 59 %), culturally tailored diabetes education programs (64 vs. 26 %), and community outreach programs (77 vs. 52 %) (p \ 0.05). Providers at HP sites reported greater access to a range of personnel and culturally tailored programs. However, increased access to these services is needed across all sites.
Background
It is imperative that the healthcare system be prepared to care for the growing Latino population and its burden of diabetes [1, 2] . Many Latinos who are uninsured or live in medically underserved settings receive care in community health centers [3] . However, there has been no comprehensive assessment of the accessibility of diabetes services for patients at health centers or of specific resources for Latino patients [4] . We conducted a cross-sectional survey of providers at Midwestern community health centers to assess their access to services for their patients with diabetes and measure how these services vary by the proportion of Latinos served at the site.
Methods
This study was carried out by the MidWest Clinicians' Network (MWCN) Research Committee comprised of investigators from MWCN, the University of Chicago, North Dakota State University, and University of Evansville. MWCN is a nonprofit organization that supports community-based primary health care across 10 Midwestern states.
Participants and Data Collection
Between August 2010 and November 2010, we mailed a survey to 1,471 eligible providers at 97 health center sites affiliated with MWCN. Eligible providers currently treated or managed patients with diabetes. Participants gave informed consent by returning the completed survey. The study received human subject approval from the University of Chicago Institutional Review Board.
Measures
A 28-item questionnaire included multiple-choice questions on participant and workplace characteristics and health center resources.
Provider Characteristics
Providers were asked their position at the health center, year of birth, gender, race/ethnicity, number of years in practice, and percent of patients with diabetes who were Latino.
Health Center Characteristics
Providers were asked their center's location (city, suburban or rural), wait for a routine physician appointment, and health center hours. Respondents reported the percentage of the site's diabetes patients who were Latino and the percentage of the patients who were foreign born and uninsured. Providers were labeled as working in high proportion (HP) sites if [25 % of their site's diabetes patient population was Latino. The rest were labeled as working at low proportion (LP) sites.
Health Center Personnel
Providers reported their access to the following personnel when needed: (1) primary care physicians, (2) advanced practice nurses, (3) physician assistants, (4) endocrinologists, and (5) certified diabetes educators. Respondents who took care of Latino patients with diabetes were asked if the following personnel and services were available at their site: (1) Spanish-speaking front desk staff, (2) Spanish-speaking providers, (3) on-site interpreter services, and (4) telephone lines for off-site interpreters. Respondents chose from 5 responses: never, occasionally, sometimes, often, or usually. We classified responses as ''having access'' if the respondent reported accessibility to services ''often'' or ''usually.'' Culturally Tailored Services Providers who reported caring for Latino patients were asked if they had access to the following programs for their patients: (1) community health workers, (2) physical activity classes in Spanish, (3) culturally tailored nutrition counseling for Latinos, (4) culturally tailored diabetes education for Latinos, (5) partnership with local organizations, (6) telemedicine services to access off-site healthcare professionals, (7) diabetes group visits in Spanish, and (8) multidisciplinary teams.
Analysis
We examined descriptive statistics of participants' individual and workplace characteristics and access to personnel and diabetes services. To analyze the relationship between participant characteristics and proportion of Latino diabetes patients served, we conducted bivariate analyses using Chi square test for categorical variables and Wilcoxon rank sum tests for continuous variables. To investigate how provider access to health center personnel and site services varied by proportion of Latino diabetes patients served at the site, we used a generalized linear mixed effect model with random effects for each site. The analyses were performed using SAS 9.2 (Cary, NC, 2009).
Results
A total of 620 of 1,471 eligible providers responded to the survey, for an adjusted response rate of 47 %. Female providers were more likely to return the survey than male providers (46 vs. 39 %, p = 0.04). The physician response rate was lower than that of advanced practice nurses and physician assistants (35, 50, and 42 %, respectively, p \ 0.001). We analyzed data from the 577 respondents from 85 health center sites across 10 states who reported the percent of Latino patients with diabetes seen at their site.
Provider Demographics and Health Center Characteristics: Table 1 Providers at HP sites were more likely to be of Latino ethnicity, work at urban sites, have foreign-born Latino patients, and have higher rates of uninsured patients. Most respondents (84 %) reported caring for Latino patients.
Overall Access to Personnel and Resources: Table 2 The majority of respondents reported having access to primary care physicians (95 %), advanced practice nurses (85 %), physician assistants (64 %), and certified diabetes educators (56 %) for their patients; however, few had access to an endocrinologist (30 %). Many respondents reported having access to on-site interpreter services (72 %) but access to Spanish-speaking providers (38 %) was low. More than half of the respondents noted the availability of community outreach workers (65 %) and multidisciplinary teams (54 %) but less access to other culturally tailored services.
Access to Resources by Proportion of Latino Patients at Site

Healthcare Personnel
Providers at HP sites were more likely to have access to physician assistants (71 vs. 58 %, p = 0.002) and certified (10) 35 (13) 20 (7) Registered nurses 45 (8) 21 (8) 24 (8) Medical assistants 39 (7) 17 (6) 22 (7) Licensed practical nurses 22 (4) 13 (5) (Fig. 2) . Providers at HP sites noted higher rates of group visits for diabetes patients in Spanish (40 vs. 12 %, p \ 0.001) and of multidisciplinary teams compared to providers at LP sites (64 vs. 43 %, p \ 0.001).
Discussion
Our study is the first to measure the availability of culturally tailored diabetes programs at health centers across a region of the US and how availability of these services differs by the proportion of Latino patients served. Providers who worked at centers that served many Latino patients had access to many culturally tailored programs and to interpretation services. This finding dovetails with evidence that culturally tailored healthcare interventions can improve diabetes outcomes and that access to interpretation services improves patient satisfaction and patient receipt of clinical information [5] [6] [7] [8] . However, since reimbursement for these service is not always available, it is unclear how centers are financing these programs [9] . Centers may be using grants to offer culturally tailored services, however sustaining these programs requires ongoing support and innovative, longerterm funding streams. Additionally, the quantity and quality of culturally tailored programs needed to impact diabetes outcomes is unclear [5, 6, 10] . A set of best practices that describes the personnel, programs, and systems of care needed to serve Latino patients with diabetes may be important to establish to ensure that sites are offering the right kinds of services for their patient population.
Despite the paucity of bilingual healthcare personnel in the US, we found that community health centers are able to attract personnel who are Spanish-speaking. Health centers may be uniquely positioned to hire bilingual personnel by being situated in communities with larger pools of minority job applications and by appealing to minority providers who have the inherent desire to practice in under-served areas. However, more programs are needed that mentor minority students and encourage them to pursue careers in healthcare [11] .
Providers working at centers with many Latino patients reported greater access to many non-physician personnel. Training physician assistants, nurse practitioners and other non-physician providers will be especially important as they increasingly serve as primary care providers and co-manage patients with diabetes [5, 6] . However, we still need to understand the best ways of coordinating care among different types of providers.
Nevertheless, access to culturally tailored programs, interpretation services, and subspecialists needs to be strengthened across all sites. We found that some providers had no or limited access to culturally tailored programs. And despite a federal mandate that obligates the provision of interpretation services to all patients, not all the providers in our survey reported having access to interpretation services [12] . Additionally, health center providers across all sites had limited access to endocrinologists, corroborating other studies that have reported poor access to subspecialists within the safety net healthcare system [13] .
Limitations
We had a lower survey response rate from physicians, although our overall response rate was high compared to other provider surveys. Additionally, we were unable to account for financial resources available to the sites that may have affected the types of services and programs available.
Conclusions
Our study provides insight into how some health centers have strengthened their services and their workforce to better meet the needs of their Latino patients. Further work needs to examine how these centers are able to offer these services, why others are not, and what the impact is of these services on diabetes disparities. 
